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for purposes of genotherapy as well as in agriculture, industrial biotechnology for-genc specific silencing of genes whose 
expression promotes the development of different diseases and infringes upon a process for producing a required product. The 
<S invention proposes a method for modifying the genetic characteristics of organisms by means of RNA interference resulting in 
^ the gene-specific silencing of the selected gene with the aid of RNA molecules. The molecules are synthesised in vitro using the 
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(57) Pe$ep»T: H306peTeHHe OTHOCHTCfl K o6jiaCTH MOJiexyJWpHOH 6HOJ10IHH, MOJieKyn^pHOH 

reHCTHKe h 6noTexHOJiorHH h mokct 6brrb HcnonwoBaHO win ueneH reHOTepanwH b 
MeflHiiHHe, a Taieace b ceJibCKOM xo^xhctbc h b npoMuuuieHHOH 6HOTexHOJiorHH juih reH- 
cneuH$HHecKoro caiixiCHCHHra Tex reHOB, 3Kcnpecciw KOTopux cnoco6crByeT pa3BHTHio 
Tex hjih hhux 3a6oneBaHHH huh Hapymaer npoqecc Hapa6oncH Heo6xoflHMoro npoflymra. 

IlpejanoHceH cnoco6 H3MeHeHHH reHeTHnecKHx cbohctb opramraMOB nyreM PHK- 
HHTep$epeHUHH, npHBOjwmeH k reH-cneuH^irqecKOMy caiiJieHCHHry Bbi6paHHoro reaa c 
noMomfeio MOJieKyn PHK, cHHTe3HpoBaHHtix in vitro, npH 3T0M Hcnonb3yioT MOJieicyjibi 
PHK, KOMJUieMeHTapHbie b napajwejJbHOM HanpaBJieHHH (rncPHK) mPHK Bbi6paHHoro 
reHa, KOToptie cHHTe3Hp yiOT in vivo hjih in vitro Ha HcieyccTBeHHOH nocjienoBaTeJibHOCTH 
flHK, MMeiomeH 3epKajjbHO-CHMMeTpHHHyio nocjieiioBaTejibHOCTb HyKneontaoB no 
oTHOiueHHio k nocjieaoBaTejibHOCTH HyxneonmoB rena. 

H3o6pereHHeM npeanoHceH o6iiihh nojixoa k H3MeHeHHK> reHerHMecKHx cbohctb 

OpraHH3Ma, OCHOBaHHblH Ha 6HOnOI*HHeCKHX CBOHCTBaX 3epKaJIbHUX HHBepCHH 

HyKJieoTFiflHbix nocjicnoBaTeJibHOCTCH h peajiH3yioiuHHca b PHK-Hirrep^epeHUHH, 
npHBOiWiueii k reH-cneiw<j>HHecKOMy caitneHCHHry. 
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Cnoco6 M3M6H6HMfl reHeTHHecKHX cbohctb opraiunivia 

06/iacTb TexHUKU 

PhoopereHHe othochtch k o6jiaCTH MOJieicyjDipHOH OHonorHH, MoneicyjiflpHOH 
5 reHeTHKe h 6H<yrexHonorHH h moukgt 6biTb HcnoJib30BaHO ixnsL uejien reHOTepanHH b 
MeiiHUHHe, a TaiOKe b cejibCKOM X03flHCTBe h b npoMbiiiiJieHHOH 6hotcxhojiofhh rjisl reH- 
cneuH({)HHecKoro canjieHCHHra Tex reHOB, 3Kcnpecaw KOTopbix cnoco6cTByer pa3BHTHK) 
Tex hjik hhlix 3a6ojieBaHHH hjih HapymaeT npouecc HapaooncH Heo6xo,aHMoro npouyKTa. 

10 YpoeeHh TexHHKH 

H3BecTHU paaHtie cnoco6w H3MeHemw reHCTHHecKHx cbohctb opraHH3Ma. Oahh 
H3 hhx npe;mojiaraK>T noBpeameHHe caMoro reHa. K hx qncjiy othochtc* Taic 
Ha3biBaeMUH "HOKayr" reHOB. 3th noaxo/ibi npejjnojiaraiOT BHeceHHe noBpeacaeHHH 
(MyrauHH) b Bbi6paHHOM reae b icneTicax 3apoAMiueBoro nyrH hjih b ctbojiobux Kfiericax h 

15 no3TOMy aaneKO He Bceraa Moryr HcnoJib30BaTbCfl m\% H3MeHeHHJi cbohctb pa3BHBUierocH 
opraHH3Ma [L.V. Varga, S. Toth, I. Novak, A. Falus, Immunol. Lett., 1999, vol. 69, p. 217; 
J. Osada, N. Maeda, Methods Mol. Biol., 1998, vol.110, p. 79], 

B nocjiejmHe roabi BbntiBaer noBbioieHHbiH HHTepec apyroH nozpcofl k H3MeHeHHio 
reHeTHHecKHx cbohctb opraHH3Ma - Hcnanb30BaHHe PHK-HHTep4)epeHimH, npHBO^flineH k 

20 reH-cneuH(J)HMecKOMy caiuieHCHHry, npH kotopom reH He noBpeacaaercji, a H3MeHfleTCH 
ero peryjumHa [MFC. Montgomery, A. Fire, Trends in Genetics, 1998, voL14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p.139]. PHK-Hirrep4>epeHUH» mohcct 
Hcnoxrb30BaTbCK nnx reH-cneuH({)H4ecKoro caHJieHCHHra Ha jno6bix ctuohhx pa3BHTHa, b 
tom HHCJie h nasi H3MeHeHHH cbohctb Bspocnoro opraHH3Ma. IlOBblUieHHOe BHHMaHHe K 

25 HccnejioBaHHJiM PHK-HHTep<j)epeHUHH cBjnano c TeM, hto ohh no3Bo;iHJiH cjiynaHHO 
o6Hapy)KHTb paHee HeH3BecrHbie upeBHHe MexamnMbi reHHOH peryjuiuHH. 

OH3HO/10rHMeCKafl pOJIb 3THX MexaHH3MOB MOHCeT 3aKJlK)HaTbC« B H3MCHCHHH B JIOKanbHblX 

CTpyKrypax xpomocom, bo bjihhhhh Ha aicrHBHOCTb TpaHCKpnnuHH, Ha npoueccHHr mPHK, 
ee TpaHcnopT b uHToruia3My h Ha ee CTa6HJibH0CTb. 
30 K HacTOHiueMy BpeMeHH PHK-HHTep(J)epeHUHH, npHBOiwmaa k reH- 

cneuH(j)HHecKOMy cailneHCHHry, onncaHa Ha pa3JiHMHbix opraHH3Max - HeMaToae, 
japo30(J)HJie, rpn6ax, pacreHHax. 
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H3BecTeH cnoco6 H3MeHeHH* reHeTHHecKHX cbohctb opraHH3Ma, ochobshhuh Ha 
PHK-HHTep4)epeHUHH c HcnoJiwoBaHHeM una 3toh ue/iH aHTHCMbicjioBOH PHK (acPHK), 
KOTopaa KOMnjieMeHTapna b aHTHnaparuienbHOM HanpaBJieHHH mPHK BbiopaHHoro reHa, 
cHHTe3HpyeTCH in vitro h bboshtc* b opraHH3M [A. Fire, S-Q. Xu, M.K. Montgomery, S.V. 
5 Kostas, S.E. Driver, CC. Mello, Nature, 1998, vol. 391, p. 806]. 

OnucaHHMH cnoco6 ocymecTBJiaiOT cne^yromHM o6pa30M: 

1. Bw6HpaiOT reH, aKTHBHOCTt KOToporo HeacejiaTejibHa; 

2. ToTOBirr reHeTHHecxyio KOHcrpyKinno, b kotopoh naHHbiH reH hjih 
cooTBercTByiomaa eMy KflHK 

10 (noc^enoBaTejibHOCTb, cooTBercreyiomaji mPHK), T.e. npHpoAHaa ;iHK, 
opHeHTHpoBaHa b npoTHBonono)KHOM HanpaBneHHH h HaxoflHTca noa KOHTpojieM 
H>oKHoro npoMOTopa. 3thm o6ecneHHBaerca TpaHCKpHimnfl He3HaHameH uenH reHa. 
fljia nojiyneHHH KOHCTpyxuHH Hcnonb3yiOT pa3HOo6pa3Hbie Beicropbi, KOTopwe Moryr 
coaepxcaTb nocjieaoBaTeJibHocTH J#iK 9 BaacHbie ceneKUHH ipaHC(j)opMaHTa, ajui 

15 3(J)(j)eKTHBH0H 3KcnpeccHH nepeBepHyroro reHa h juw "npaBHJibHoro BnncbiBaHHa" 

KOHCTpyKUHH B XpOMOCOMHbie flOMCHbi; 

3. Ha nojiyneHHOH KOHCTpyKUHH in vitro CHHTe3HpyK)T h bbojwt b opraHH3M acPHK c 
noMouibK) pa3HHX MeroflOB (aJieicrponopauHfl, hhlckiihh, per os). 

CymecTBeHHbiM He^ocraTKOM 3Toro cnoco6a H3MeHeHH* reneTHHecKHx cbohctb 
20 opraHH3Ma c noMombio PHK-HHTep(J)epeHUHH KBJiaeTca to, hto npH HcnojiB30BaHHH 
KOHCTpyxuHH, npeflHa3HaneHHbix mix CHHTe3a acPHK b pe3ynbTaTe nepecrpoeic MoaceT 
npoH30HTH peBepcH*, T.e. npeicpaTHTCfl 3Kcnpecciia acPHK h Habere* CHHTe3 
nocjienoBaTejibHOCTH cootb eTCTByiomeH uenH mPHK. T.e. bmccto noflaBJieHH* 
aKTHBHocTH Bbi6paHHoro reHa mobcho noJiyHHTb ero aKTHBHpoBaHHe. Chhtc3 uenn mPHK 
25 MoaceT TaK»ce Haqarbc* H3-3a Toro, <rro b MecTe HHcepUHH kohctpvkiihh Moryr OKa3aTbca 
nocjie^oBaTe^bHOCTH xo3*HHa, HMeionme npoMOTopHyio aKTHBHOcn» b uenH, 
cooTBeTCTByTomefi uenH mPHK. BepoaniOCTb TaKHx co6biTHH BbicoKa. 

HaH6ojiee aeMOHCTpaTHBHO BbicoKaa BepojrraocTb peBepcHH noiiTBepameHa 

pa60TaMH C TpaHCreHHblMH OpraHH3MaMH. KOHCTpyKUHH npH 3T0M BBOflHJWCb c 

30 npoTHBonojiOHCHOH uejibio - ;io6HTbCH 6oJibuieH aKTHBHOCTH KaKoro-;m6o reHa. OflHaico, 
peBepcHH b pe3y^bTaTe cnoHTaHHoro aKTHBHpOBaHHfl TpaHCKpHniiHH c 
npoTHBonojioHCHOH uenH npoBOflHJiH He k yBejinneHHio aKTHBHOCTH reHa, a k nojiHOMy ee 
noiiaBJieHHK), T.e. k reH-cneun^HHecKOMy caHJieHCHHry b pe3ynbTaTe PHK- 
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HHTep4)epeHUHH [MX Montgomery, A. Fire, Trends in Genetics, 1998, vol. 14, p. 255; P. 
Sharp, Genes & Development, 1999, voU3, p.139). 



CyiUHOCTfc H306peTeHHH 

5 npeano>KeH cnoco6 H3MeHeHH* reHeTH*iecKHX cbohctb opraHH3Ma nyreM PHK- 

HHTep<J)epeHUHH, npHBOjuuuea k reH-cneuH<t>HHecKOMy caHJieHCHHiy Bbi6paHHoro reHa c 
noMomBK) MOJieKyn PHK, cHHTesHpoBaHHbix in vitro, BKJitonaioiUHH Hcnojib30BaHHe 
MoneKyn PHK, KOMiuieMeHTapHux b napajuieJibHOM HanpaBJieHHH (nKPHK) mPHK 
BbiGpaHHoro reHa, npH 3TOM hkPHK CHHTe3HpyioT in vivo hjih in vitro Ha hckvcctbchhoh 

10 nocneAOBaTejibHOCTH AHK, HMeiomeH 3epKajibH0-CHMMeTpHHHyK) nocjieiiOBaTeJibHOCTb 
HyicJieoTHAOB (3epKaJibHa^ HHBepciw) no OTHOineHHio k nocJieiioBaTejibHocTH 
HvroieoTHflOB reHa. 

□epeieHb (|mryp 

15 0>Hr. 1 npHBOjiHT aaHHbie o CTpyicrype ^HK-kohctpvkuhh, conepxcameH . 

3epKajibHyK> nocjiefloaaTejibHOCTb HyKJieonmoB OTHocHTejibHo reHa Ion E. coli h 
npeAHa3HaneHH0H jw 3KcnpeccHH nicPHK, r^e: 

a - B3aHMooTHonieHHfl nocJieaoBaTejibHOCTeH HyxjieoTHiiOB reHa Ion h 

HCKVCCTBCHHOH XHMHHeCKH CHHTe3HpOB3HHOH nOCJieflOBaTeJIbHOCTH flHK, 3epKajibH0- 

20 cHMMerpHMHOH OTHocHTejibHo reHa (+ uenn cooTBeTCTByiOT nocjieflOBaTejibHocTHM 
hkPHK parlon h mPHK); CHirraHpoBaHHaa flHK b kohctpvkhhh naxoAHTCH non 
KOHTponeM npoMOTopa lac, o6ecneHHBaioiuHM 3KcnpeccHio niePHK parlon; 
6 - B3aHM00TH0uieHH^ Meacay mPHK reHa Ion h nxPHK parlon; 
b - reHbi b lux-peryjioHe: npoMOTopw pr h pi b lux-peryjioHe pa6oTaiOT Ha pa3Hbix 
25 ueiwx, reHbi noKa3aHbi cBeTJibiMH np*MoyronbHHKaMH; Lon 6e;iOK aerpasHpyeT npo^yrcT 
reHa R, aKTHBHpyioiiiHH pi h, TeM caMUM, npen*TCTByer pa6oTe reHOB, o6ecneHHBaioiUHX 

JHOMHHeCUeHUHK). 

4> H r. 2 noKa3MBaeT pe3yjibTa*rbi jiiOMHHecueHUHH KJieroK E. coli, KOTopaa 
HaoJiioiiaeTCH npH cailneHCHHre rena lon b pe3ynbTaTe 3KcnpeccHH (parlon), rjxc: 
30 Lux-pery/iOH Vibrio fischeri 6bui BBexteH b lon* hjih lon" KJieTKH E. coli. B 

noJiyMeHHbie lon* kjictkh ziononHHTeflbHO nop03Hb bbo/ihjih TaioKe kohctpvkhhk), 
co3iiaHHyK) Ha ochobc BeKTopa pUC12, cnoco6Hyio sKcnpeccnpoBaTb nxPHK parlon hjih 
HcxoiiHyio nndauivxy pUC12, He conepttawyK) bct3bkh. rioicasaHa 3 aBHCHMOCTb 
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HHTeHCHBHOCTH JIIOMHHeCUCHUHH cycneH3HH KJ1CTOK, OnpefleJiaeMafl C nOMOUIHK) 

jifOMHHOMerpa (DV), ot onraHecKOH ruioTHOcTK (OD550). CafineHCHHr reHa Ion BtnuBaeT 
cBeneHHe TpaHC(j>opMaHTOB, conepacainHx KOHCTpyKUHK) parlon. 

Our. 3 npe^cTaBJiJieT aaHHue o crpyiaype AHK-KOHcrpyKUnn, coaepacanieH 
5 3epKajibHyio nocJieaoBaTeJibHOCTb HyKJieonmoB OTHOCHTeJibHO reHa Kruppel ,ap030<i)HJibi 
h npe^Ha3Ha^eHHOH una 3KcnpeccHH niePHK (Kr-par), rue: 

a - B3aHMOOTH0iiieHiw nocjie^OBaTejibHOcreH HyioieoTHjiOB reHa Kr h 

HCKyCCTBCHHOH XHMHHeCKH CHHTC3HpOBaHHOH nOCJieflOBaTeJILHOCTH flHK, 3epKaJH,HO- 
CHMMeTpKHHOH OTHOCHTeJibHO reHa (+ UCUU COOTB eTCTByiOT nOCJieflOBaTeJlbHOCTflM 

10 okPHK Kr-par h mPHK); cHHTe3HpOBaHHas #HK b KOHCTpyKUHH HaxojiHTca noa 
KOHTponeM npoMOTopa PHK nojiHMepa3bi T7, o6ecne*iHBaiowHM 3KcnpeccHK> niePHK Kr- 
par (cHHTe3 no apyroH uenw KOHCTpyKUHH b BeKTope pGEM-1 o6ecne4HBaeTca 
npoMOTopoM PHK noJiHMepa3bi SP6); 

6 - B3aHM00TH0uieHHH uemy mPHK reHa Kr h nKPHK Kr-par; 
'15 Oht. 4 noKa3WBaeT (JjeHOTHnw HopManbHOH jihhhhkm apo30(})HJibi h cJkhokoiihh 

Kr, noJiyHeHHbix nocjie hhickuhh nKPHK Kr-par, nie: 
a - 4>eH0THnbi HopMaJiLHofi jihhhhkh ;ipo3o4>HJibi, 

6 - (JjeHOTHnM jihmhhkh, pa3BHBiueHCfl H3 3m6phohob, HHbeuHpoBaHHbix PHK Kr- 
par, HMewmHx aeJieuHH TopaKajibHbix cerMeHTOB, a Taicace oflHoro nepeflHero 

20 a6AOMHHajibHoro cerMeHTa, 

b - (JjeHOTHnu jihtohkh, pa3BHBnieHC3 H3 3M6pH0H0B, HHtemfpOBaHHbix PHK Kr- 
par, HMeiomHx .aejieuHH TopaKajibHbix cerMeHTOB, a TaiOKe ipex nepeiiHHX 

a6flOMHHaJiLHbix cerMeHTOB. 

Crpenica yKa3biBaerr aToriHHecKH pa3BHBiueeca flbixajibue, Taoce xapaicrepHoe iuia 

25 (JjeHOTHna Kr. 

PaCKpbTTHe cyilJHOCTH H306peTeHHfl 

B ocHOBy npeiinaraeMoro H3o6pereHHH nonoaceHa 3aaaHa noBbimeHna HaaoKHOc™ 

PHK-HHTep(J)epeHUHH, npH KOTOpOH 6bUIH 6bl HeB03M0*HbI peBepCHH, npHBOAHHTHe K 

30 CHHTe3y uerm mPHK Ha KOHCTpyKiijwx, hcxoaho npe^Ha3HaMeHHbix ana reH- 
cneuH(J)H4eKoro canjieHCHHra. 

IlpejuioaceH cnoco6 H3MeHeHH* reHeTHHeciorx cbohctb opraHH3Ma nyreM PHK- 
HHTcp4>epeHUHH, npHBo/wweft k reH-cneuH({jHMecKOMy caiuieHCHHry Bbi6paHHoro reHa c 
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noMombio MOJieKyji PHK, CHHTe3HpoBaHHbix in vitro, npH 3tom Hcnojib3yioT MOJieKynu 
PHK, KOMnjieMeHTapHue b napajuienLHOM HanpaBJieHHH (nicPHK) mPHK Bti6paHHoro 
rena, KOTopbie cHHTe3HpyK)T in vivo hjih in vitro Ha KCKyccTBeHHOH nocne/jOBaTeJibHOCTH 
rjHK, HMeFoiueH 3epKajibHO-cHMMCTpHHHyK> nocJieflOBaTenbHOCTb HymieoTHjiOB no 
5 oTHOUieHHK) k nocjie/ioBaTeJibHOCTH HyKJieomaoB reHa. 

IlpenJiaraeMbiH cnoco6 npHBOjiHT k 3(j>(J)eKTHBHOH PHK-HHTep4)epeHUHH h reH- 
cneuH(})HMecKOMy caitneHCHHry h HdcmoHaex cinrra mPHK, t.k. b KOHCTpyioiPWX 
HcnoJib3yercji HeroMOJioraHHaa HCKyccrBeHHaa nocjieaoBaTejibHOCTb flHK. 
ripe^JiojKeHHbiH cnoco6 ocymecTBJWioT cneflywwHM o6pa30M: 
10 1. Bbi6HpaioT reH, aKTHBHocrb KOToporo HOKejiaTejibHa (t.c 0Ha npMBojiHT k 
3a6oJieBaHHio hjih Hapyiuaer 6HOTexHOJionrHecKHH npouecc); 
2. XHMHnecKH CHHTe3HpyK>T HCKyccTBCHHyK) noaie/aoBaTeJibHOCTb ZJHK, HMeiomyio 
3epKajibHoe nepe/jOBaHHe HyKJieoTHflOB no othoihchhio k Bbi6panoMy reHy hjih ero 
Hacro; 

15 .3. Totobht reHenrnecKyio KOHCTpyiojHK), b kotopoh HcnoJib3yK>T pa3Hoo6pa3Hbie 
Bcicropbi, cojiepHcamHe cHHTe3HpoBaHHyio flHK noa HyacHbiM npoMOTopoM h jipyrHMH 

II OCJie.no BaTeJIbHOCTHMH, BaHCHblMH mi 3<}><})eKTHBHOH 3KCnpeCCHH H jinx 

u npaBHJibHoro Brracbraamw" KOHCTpyieuHH b xpoMocoMHbie aomchm; 
4. KoHCTpyiauHio TeM hjih hhmm nyreM bbo/w b opraHH3M juia cHHTe3a nxPHK in vivo 
20 (TpaHc<J)opMauKJi), jih6o mcPHK c h htc3H pyiOT in vitro Ha KOHcrpyKUHH h bbojw b 

OpraHH3M C nOMOlUbK) HHbfiKIIHH. 

H3o6peTeHHe noflCHflCTCH KOHKpeTHbiMH npHMepaMH ocymecTBJieHHH cnoco6a 

H3MeHeHH« reHCTHHeCKHX CBOHCTB 0praHH3Ma, B KOTOpblX 3TH H3MeHeHH5I fipOUBJlfllOTCa 

KaK H3MeHeHHJi <j)eHOTHna, h HJiJiiocTpHpyeTCfl 4 (J)HrypaMH. 

25 

CBeueiniH, noflTBep)KnaiomHe bo3MO>khocti> 
ocymecTBJieHHH H3o6pereHHfl 

FIpHBejieHHbie Jiajiee npHMepu hbjikiotch npe/jnoHTHTejibHbiMH, npejiHa3HaHeHbi 
nnuib njifl nojiTBepacaeHHJi bo3mohchocth ocymecTBJieHHfl H3o6peTeHH* h ne jjojiacHbi 
30 crraTb ocHOBaHHeM zuia orpaHHHeHHH o6*eMa npHTJnaHHH 3aflBHTejw. CneuHariHCT b 
aaHHOH o6nacTH TexHHKH 6e3 Tpyay HaaaeT bo3mo)khocth hhux BonjiomeHHH 
H3o6peTeHH*, KOTopwe 6e3ycJiOBHO no/jnaaaiOT noa npHTjnaHKH 3a*BHTejm, OTpa>KeHHbie 

B (j)OpMyJie H306peTeHHH t npHBOZIHMOH HHHCe. 
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FlpHMep 1. PHK-HHTep(j)epeHUHH b kjictkhx Escherichia coli c noMombio 
MOJieKyji PHK, KOMiuieMeirrapHbix b napaJuieJibiiOM nanpaBJieHHH mPHK reHa Ion, 
cHHTe3HpoBaiuibix in vivo, 

TeH Ion BbiopaH b KanecTBe Monejm, nocKOJibtcy oh «BJiaeTCH oahhm H3 
5 KjnoneBbrx b peryjunjHH MHorax npoueccoB b KJierKax E. colL 

XHMHnecKH CHHTe3HpOBana HCKyccTBenHaH nocJie^OBaTejibHocxb #HK juihhoh 95 
bp (bp - napa ochobshhh b ,HHK hjih PHK), HMeionjaj* 3epKanbHO CHMMeTpHHHyio 
nocjienoBaTenbHOCTb HyKJieoTHaoB no othoujchhio k cooTBercTByiomeH o6;iacTH rena ion. 
3ia flHK Hcno/ib30BaHa xuia co3iiaHHH KOHCTpyKiiHH Ha ocHOBe Beicropa pUC12, b 
10 kotopoh noji KOHTpo^eM lac-npoMOTopa Haxo/jHTCH uenb, 3KcnpeccHpyiomafl nKPRK 
parlon (Ohi*. I a, 6). 

rioJiyHeHHa^ KOHcrpyKUHfl c noMOiubio TpaHC(jpopMauHH BBeaeHa b kjictkh E. coli. 
3a bjihahhcm nKPHK parlon Ha aKTHBHOCTb 3imoreHHoro reHa Ion cjieaaT 
no a^einy nocJiejjHero Ha pa6oTy lux-peryjioHa, BHeceHHoro b KJieTKH E. coli H3 kjictok 

15 Vibrio fischeri. .Lon-npoTea3a HBJweTCfl HeraTHBHbiM peryjurropoM lux-perynoHa, t«k. OHa 
cneuH(J>HHecKH flerpajmpyeT 6ejioK LuxR. FIocjieOTHH b KONnuieKce c aBTOHHjryKTopoM 
3anycfcaeT chhtc3 6cjikob, o6ecneiHBaiomHx /noMHHecueHUHio. ripoMOTopu pr h pi b Iux- 
peryiioHe pa6oTaK>T Ha pa3Hbix uenjix, reHbi noKa3aHbi CBeTJibiMH npaMoyrojibHHKaMH 
(Oht. 1 b). Akthbho paGoTaroujHH reH Ion BbnbiBaeT penpeccwio TpaHCKpHnuHH lux- 

20 perynoHa, hto ^eHoranHHecKH npoaBJiaeTCH b noaaB/ieHHH /noMHHecueHUHH. HanpoTHB, 
can/ieHCHHr reHa Ion npHBomrr k yBeJiHHeHHio KOHueHTpauHH LuxR h, cjieaoBaTejibHO, k 
aKTHBauHH TpaHCKpHnuHH lux-peryjiona, mto npHBoziHT k 3aMerHOMy ycitneHHio CBeneHHa 
mieTOK. Lux-peryjioH b cocraBe 16 kb BamHI ({)parMeHTa JlflK Vibrio fischeri, 6bui 
BBe/ieH b lon + kjictkh £. coli K12 AB1157, a raioKe b Ion* KJieTKH E. coli K12 AB1899 

25 (lonl). 

B noJiyneHHbie Ion* KJieTKH nonoJiHHTejibHo nopo3Hb bbo^ht TaioKe KOHCTpyKUHK), 
C03naHHyio Ha ocHOBe Beicropa pUC12, cnocofiHyio 3KcnpeccHpoBaTb nicPHK parlon hjih 
HCXo^Hyio njia3N«iay pUC12, He coaepacamyio BCTaBKH. CaH/iencHHr reHa Ion 
onpeaeJiaioT no B03pacTaHHio CBeneHHJi kjictok. HHTeHCHBHOCTb jnoMHHecueHUHH kjictok, 
30 3KcnpeccHpyiomHx nicPHK parlon B03pacTaer Ha HecKonbKO nopaHKOB no cpaBHeHHio c 
KOHTpojieM, co^ep>KauieM Hcxo/myio nna3MHjry pUC12 (tf>Hr. 2). 

Tlpn BbipaiHKBaHHH TpaHcc^opMaHTOB parlon Ha TBep/jbix cpeaax Ha6/iK)JiajiH 
pa3BHTHe "cjnreHcrbix*' kojiohhh, HTo xapaicrepHO mi* Ion" cjpeHOTHna hjih caHJieHCHHra 
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reHa Ion. 

npHivtep 2. IIoJiyHeHHe (Jkhokoiihh Kruppel (Kr) npn Hin>eKn.nfix b 3m6phohw 
apo30<|>HJibi PHK, KOMnjieMeHTapHOH mPHK b napajuiejibHOM HanpaaneHHH, 

CHHTe3HpoBaHHOH in vitro. 
5 Kr - roMeoTmecKHH reH, aKTHBHbiH yxce b 3HroTe h KOHTpojiHpyiomMH 

o6pa30BaHHe ceraeHTOB Ha paHHefl 3M6pHOHajibHOH crazmH pa3BH*niH ,apo3o4)HJibi Bbi6paH 
b KanecTBe MOiiejiH, no3BOJWiomeH Ha6jiKWTb paHHee pa3BHTHe b MHoroicneTOHHOM 
opraHH3Me. MyraHTti Kr hmciot aeJieiiHH npHJieacaiuHX TopaKajibHbix h nepeflHHx 
a6^0MHHajibHbix cerMeHTOB. Och othiihhcckh dto 3aMeTHO cpaay nocjie pa3BHTHa 
10 KyrHKyjiu h BbuiyruiHBaHiw jhthhhok. MyraHra Kr hmcfot aejieujw TopaKajibHbix 
cerMeHTOB h ot o/moro no hcckojilkhx a6fl.ONrHHajibHbix cerMeHTOB, a HHoraa Taoce 
aTonHMecxH pa3BHBiiiHecfl ^bixajibua b nepeflHefi qacra Tejia jihhhhkh [E. Weischaus, C. 
Nusslein-Volhard, H. Kluding, Development, 1984, vol. 104, p. 172]. TaKHM o6pa30M, 
MyraHTbi Kruppel HMewT yHHKajibHbiH 4>eHOTHn, npoHBJi*K)iUHHca y>Ke nepe3 cvtkh 

15 pa3BHTHX 3M6pH0H0B flpO30<t>HJIU, HTO Vflo6HO JWi H3VHeHH* BJIHSHHJI PHK Ha (J)eHOTHn. 

flonoJiHHTejibHbiM apryMeHTOM c nojib3y Bbi6opa jiaHHOH MOflenH 6buio to 
o6croHTejibCTBO, hto BJiHHHHe HHbeioiHH aHTHCMbicjiOBOH PHK Kr 6bino npoBe^eHO paHee 
[U.B. Rosenberg, A. Preiss, E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 
703], 

20 XHMHHeCKH CHHTe3HpVK)T HCKVCCTBeHHVK) nOCJie^OBaTeJIbHOCTb JJJAK flJIHHOH 160 

bp, HMeromyio CHMMerpHHHyio nocneflOBaTenbHocTb HyiaieomaoB no o6jiacTH rena Kr 
(Oht. 3 a, 6). C/ieayeT no/nepKHVTb, hto anTHCMbionoBbie PHK cHHTe3HpyiOT Ha 
He3HanameH ueriH Toro *e caMoro reHa, Torn.a KaK nKPHK Moacer 6brrb cHHTe3Hp0Bafla 
tojibko Ha rerepojiorHHHOH noanenoBaTeJibHocra £HK, HMeiomeH 3epicajibH0- 

25 CHMMeTpHHHoe qepcaoBaHHe. 

CHHTe3HpoBaHHyK) RHK Hcnojib3yK)T mix nonyneHHa KOHcnpyKUHH b Beicrope 
pGEM-1, no3BOHHK)mHM c npOMOTopa PHK nojiHMepajw T7 BecTH chhtc3 nicPHK. 
nKPHK 6buia Ha3BaHa Kr-par, t.k. OHa KOMruieMeHrapHa mPHK reHa Kr b napajinejibHOM 
HanpaBneHHH. 

30 3m6phohw jihhhh Oregon RC mrbeuHpyioT npenapaTaMH nxPHK b o6nacTb 

ruia3Mbi 3a#Hero nojnoca Ha ctuahh chhuhtk* h HHh*y6HpyK)T noA bo^oh npn 25°C b 
TeneHHe 18-24 nacoB. 3aTeM totobht npenapara KyrHicyjibi h Ha6jiK>iiaK>T pa3BHTne 

CerMeHTOB JIHHHHOK IIOH (j)a3OB0-K0HTpaCTHbIM MHKpOCKOnOM. 
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06HapyaceHO pa3BHTHe jihhhhok HMeiomnx xapaicrepHiJH Kr-^eHOTHn. B 

KOHTpOflbHbJX 3KCnepHMeHTaX, nOCJie HHbeKUHH PHK, CHHTe3HpOBaHHOH Ha 

npoTHBonojio)KHOH uenH toh *e kohctpvkiihh c noMOiiibio SP6 PHK nojmMepa3H, 

Ha6jlKXHaK)T TOJIbKO pa3BHTJte HOpMaJlbHblX JIHHHHOK. 

5 (Dnr. 4 npejicTaBiwer HopManbHyio jihhhhky (a), a TaKHce jzbc jihhhhkh, 

nonyMeHHbie nocjie hhbckiihh npenapaia Kr-par (6, b). noaie/iHHe hmciot aeJieuHH 
TopaKaJifcHUx ceraeHTOB h OflHoro hjih rpex Gpfourawx cerMeHTOB h 3KTonHiecKH 
pa3BHToe flbixaJifcue b nepejweH nacTH Tejia jihhhhkh, hto xapaKTepHO zyia (JjeHOTHna Kr. 
HacroTa noaBJieHHJi <j)eHOKonHH Kr nocjie HHbeKUHH PHK Kr-par npHMepHo 

10 cooTBeTCTByeT TaKOBOH nocjie HHbeKUHH cooTBercTByromeH acPHK [U.B. Rosenberg, A. 
Preiss, E. Seifcrt, H. Jackie, DC. Knippe, Nature, 1985, vol. 313, p. 703]. TIoKaaaHO, hto b 
MHoroKJieTOHHOM opraHH3Me, B03fleHCTBya nxPHK Ha 3KcnpeccHio KJnoneBoro reHa 
ilH(J)(j)epeHunpoBKH, nojiyqaiOT HanpaBJieHHoe H3MeHeHHe reHerHHecKHX cbohctb 
opraHH3Ma. 

15 TaxHM o6pa30M, oGHapyaceHO bjihhhhc 3epKajibHbrx HHBepCHM HVKJieomaHbix . 

nocjie/iOBaTejibHOCTeH, TeM hjih hhum nyreM BBe/jeHHbix b opraHH3M, Ha ero 4>eH0THn. 
OcHOBHoe npeHMymecTBo npejyiaraeMoro cnoco6a coctoht b tom, tto 3epKajibHbie 
nocjie/ioBaTe^bHOCTH cnoco6Hbi o6ecnewrb cwrra niePHK h PHK-HHTepc|)epeHirHK>, ho, 
6yflyHH reTepojiorHHHbiMH nocjieflOBare/ibHocTXMH, He Moryr cHHTe3HpoBa*rb 

20 cooTBercTByioiiryK) mPHK. Ilo3TOMy npn Hcnojn>30BaHHH 3Toro no/jxo/ja 
("najiHHiipoMHbiH nonxo/f ), b otjihhhc ot TpajiHUHOHHoro cnoco6a, Hcnojib3yewero 
acPHK ("aHTHCMbicjiOBOH no/jxo/j,"), He MO*eT npoH30HTH pesepcHfl h HanaxbCH chhtc3 
uenH mPHK. 

H3o6peTeHHeM rrpe^o^eH o6iuhh noaxoji k H3MeHeHHK> reHeTHnecKHx cbohctb 
25 opraHH3Ma, ocHOBaHHbiH Ha 6aojiorHHecKHx CBOHCTBax 3epKaJibHbix HHBepcHH 
HyKJieoTHzmbrx nocjie.noBaTeJibHOCTeH h peajiH3yK>iUKHca b P HK-HHTep<{)epeHiiHH, 
npHBOiunueH k reH-cneuH<i>HHecKOMy caiuieHCHHry. npezuiaraeMbiH cnoco6, ocHOBaHHbiH 
Ha oGHapyrceHHOH bwcokoh h H36npaTejibHOH 6H0JionreecK0H axTHBHOCTH TpaHCKpnnTOB 
c 3epKajibHbix HHBepcHH HyKJieoTHOTbix nocJieflOBaTenbHOCTeii, npHBO/JHT k H3MeHeHHK) 
30 4)eHOTHna h MoaceT 6biTb HcnoJib30Ban mw uejiei, reHOTepanHH b Me/JHUHHe, a Tarace b 
cenbCKOM xo3HHCTBe h b npoMbiuiJieHHOH 6HOTexHOJiorHH nnz reH-cneuH<{wqecKoro 
caHJieHCHHra Tex reHOB, 3KcnpeccH* KOTopwx cnoco6cTByeT pa3BHTHK) Tex hjih hhmx 
3a6oJieBaHHH hjih napyuiaeT npouecc Hapa6oTKH Heo6xo/jHMoro npo/ayicra. 
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OOPMYJ1A H30BPETEHKH 
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Cnoco6 H3MeHCHiw reHeTHHecicnx cbohctb opraHH3Ma nyreM PHK- 
HHTep<j)epeHUHH, npHBOjwmeii k reH-cneuH(J)HHecKOMy cafijieHCHHry Bw6paHHoro reHa c 
5 noMombK) MOJieKyji PHK, cHHTe3npoBaHHbix in vitro, OTJiHnaiomHMCfl tcm, hto 
Hcnojib3yiOT MOJiexyjiu PHK, KOMruieMeHTapHbie b napajuiejibHOM nanpaBJieHHH (nKPHK) 
mPHK Bbi6paHHoro rena, npH 3TOM hkPHK c h HTe3 HpyiOT in vivo hjih in vitro na 

HCKyCCTBeHHOH IIOCJieflOBaTeJIbHOCTH J#IK, HMejOmeH 3epKailbHO-CHMMeTpHHHyiO 

nocjicaoBaTenbHOCTb HyKJieoTHHOB (sepicajibHaa HHBepciw) no OTHOiueHHK) k 
10 nocjienoBaTeJibHOCTH HytaieomaoB reHa. 
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